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3 Claims, 

My invention relates to a vacuum-tight insu 
1ated lead-in construction and especially such 
COnStruction applied to electron discharge de 
ViceS. 
This appliCation is a divisional appliCation of 

my COpending application, Serial No. 106,798, 
filed October21?1936, for Vacuum-tight insulated 
lead-in structures. 
An Object of my invention is to provide a Very 

Strong vaCuum-tight lead-in Construction -that 
Will withstand a great difference of pressure on 
Opp0site Sides thereOf. 
Another Object Of rny inVention is to provide a 

COrastruction that will perrnit a pHurality Of in? 
Sulatedlead-ins through an openingina vaCuum 
tight metal CaSing. 
Other Objects and advantages Of my invention 

Will beCome apparent from the following descrip 
tion and the drawing?in which: 
The Single flgure is a VieW principally in cross 

Section of a discharge device incorporating my 
inVention. 

In the prior art devices employing Seals be 
tween lead-ins and metal Containers, glass has 
been heretofore utilized In such constructions, 
prinCipally that Of WaCuum electron discharge 
tubes it is necessary that the device be heat 
treated at a Very high temperature in order to 
degasify the interior elements. An extensive por 
tion of a glass Wall cannot be utilized with such 
heat treatment beCause the glass will become 
molten and Collapse On the Other hand if not 
muChglaSS is used, there is apt to be a very short 
distance between the lead-in and the meta1 Wall 
Of the Container that Will provide a leakage path 
With the aCCumulation of dirt and moisture. 

It is an Object of my inVention to utilize a 
CeranniC rnaterial for the bOdy Of inSulating ina? 
terial and to utilize a COating of glass to Seal the 
Ceramic material to the metal Casing, 
In particular I desire to provide a Vacuum 

tight lead-in Construction wherein a plurality 
of lead-ins may extend through an Opening in a 
metal Casing but insulated from one another, 
and yet form a Strong Structure that Will with 
Stand a Considerable difference of pressure on 
the exterior and interior thereOf. 
In the figure, I have illustrated a Casing 10 

having a Cover portion I I. In this Specific em 
bodiment the Casing H0 contains a body of mer 
Cury I2 which forms the cathode of this particu 
1ar disCharge device The Casing I0 has an open 
ing 13 and about this Opening is a tubular ex 
tension l4 While I have illustrated the casing 
10, Cover II and tubular extension l4 as separate 

(Cl.250-27.5) 
parts, which are Welded together in WaCuum 
tight arrangement, yet these parts may be inte 
gral with each other or parts thereOf if de? 
Sired. 
I prefer to make the Casing parts 10 and I I of 

steel Or iron and to nake the tubular eXtenSiOn 
I4 of an alloy 24% to 30% nickel?5% to 25% 
Cobalt less than 1% manganese and the remain 
der principally or essentially iron. 
The tubular extension 14 is preferably an Out 

Wardly extending flange 15 with a preferably Con? 
iCal Out flare Seated On this ConiCal extension 
15 is an insulator 16, preferably of hollow porce 
1ain The adjacent face IT of this insulator is 
Sealed to the Conical extension i5 by a Coating 
Of glass I8. This glaSS is preferably Of the boro 
SiliCate type having a major perCentage of Sili 
Con dioxide in a preferred range of 65% to 75%? 
This glass has preferably less than 10% PbO, 
less than 6% Al2O3, and 10% to 25% B2O3. 
The particular type Of giass that I prefer tO uSe 
has the following analysis: 

PerCent 
SO2??????????????????????????????????? 67.3 
P2O3----------------------------------- 24.6 
Al2O3----------------------------------- 1.73 
Na2C----------------------------------- 4.6 
*C-----------------------------??????? .94 
AS2O3---------------------------------- .14 
The upper Surface of the porcelain member 

16 preferably has a Conical Contour 19 that is in 
turn Sealed by glass OrglaZe 20 to the under Sur? 
face 2i of a metal menber 22 having a down? 
Wardly extending flange 23 Similar in Contour 
at its Outer end to the conical Contour I9 of this 
1ayer The metal member 22 about this Central 
Opening 24 preferably has a downwardly extend 
ing flange 25, preferably in Conical shape Seat 
ed On this flange 25 is a Second inSulator 
26 having a Conical Contour 27 sealed to the flange 
25 by means of glass previously described The 
insulator 26 preferably has a Central opening 28 
and a 1ead-in Conductor 29 extending there 
through to the interior of the metal Casing !0. 
A second metal member 30 preferably extends 
over the top of the insulator 26 and is sealed to 
the top thereof at 31 by the glass previously de 
scribed The lead-in conductor 29 is, of course, 
preferably Welded to the under Surface of the 
rnetal rnember 30. An exterior Connection 32 
may be Welded to the exterior portion of the 
metal member 30 and another lead or connection 
33 Welded to the other metal member 22. 
I prefer to Secure by welding a tubularlead-in 
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2 
to the under side of the metal CIOSure menaber 22 
extending through to the interior of the metal 
casing The tubular lead-in 34 is preferably Con 
centric with the Centrally disposed conductor 
29. The exposed surfaces 35 and 36 of the two 
porcelain insulatOrs may likewise be coVered 
with a glaSS Or glaZe aS preViously described. 
Where this Construction is used for a discharge 

device?I prefer to Surround the Central lead-in 
10 Conductor 29 with an insulating sleeve 37 and to 

also Surround the tubular lead-in 34 with an 
Other Sleeve 38. These insulating Sleeves are 
preferably of quartZ. 
In the particular device described, I prefer to 

15 attach an auxiliary origniting electrode39to the 
1ower end of the Central conductor 29. Thisig 
niting electrode is preferably of the make-alive 
type haVing a Contact Of high resistance mate? 
rial with the merCury pool. 

20?The other lead-in 34 is preferably connected 
to an anode 40.Surrounding the central lead-in 
and preferably ConCentric thereto. This anode 
is preferably Supported by a screw-threaded joint 
4t to the tubular lead-in34. - 

25 Where the glassis used forsealing purposes I 
prefer to utilize the boro-silicate type of glass 
previously described and where rnetal is Sealed 
by rneans Of the glaSS I prefer to use the nickel? 
Cobalt-iron alloy also previously described be 

30 Cause these substances have a Similar coefficient 
Of expansion substantially in the region Of 4.6 
to 7.0X10-6 Centimeters per degree centigrade. 
I also desire to utilize ceramic material such as 
porcelain Of a Substantially Similar Coefigient of 

35 expansion for the insulators ?ne such type of 
porcelain is Composed of 30% feldspar 25% flint 
and40% clay A typical analysis Of a particular 
type Of this porcelain known as “Derry plastic 
body”gives: 

5 

The Specific Composition Of the porcelain rnay 
50 be varied as for instance I have substituted 

pyrophyllite for the flint in the procelain pre? 
Viously deScribed. 
Although I have shown and described the in 

55 vention applied to a discharge tube of a particu 
lar type many Other appliCations Of my inven? 

2,144,558 
tion are possible to othertypes of discharge tubes 
and to 0ther applications Such other appliCa? 
tions include bushing or lead-ins for COndenSers, 
eSpecially Where Such bushings must be Oil Or 
air-tight electrical lead-ins for hermetically 
sealed refrigerators lead-in bushings for Sealed 
oil-filled transformers?1ead-ins for motors hav? 
ing a Special C00ling atm10Sphere aS hydr0gen, 
etc. This Iist is to be taken aSillustrative and 
not as a limiting list. 

AISO, although I have deSCribed a Specific mod 
ification of my invention, Various Changes may 
be made in the Shape arrangement, Selection 
and appliCation Of the Various elements and 
Conabination disclosed. I aCCOrdingly deSire 
Only such linaitations to be placed On the follOW? 
ing claims as is necessitated by the prior art, 
I claim as my invention: 
1.An electriCal lead-in Construction Compris? 

ing a metal CaSing portion haVing an Opening a 
hollOW insulator sealed at One end to-the Casing 
about Said Opening a metallic raember Sealed t0 
the Other end Of Said hollOW inSulator and haV? 
ing an Opening in alingrnent with the hollOW Of 
the inSulator, Said metalliC menaber haVing a 
flared portion about Said Opening a SeCOnd h0l 
IOW insulator having a p0rtion CorreSpOnding in 
Contour with said flared portion, Sealing means 
sealing Said corresponding portions together 
vacuum-tight and conductor structure Sealed to 
and extending through said second hollow in 
SulatOr. * 

2.An electrical lead-in construction compris 
ing a metallic casing portion having an Opening, 
a hollow insulator sealed at One end to the CaSing 
about Said opening a metallic member Sealed t0 
the Other end Of Said hollOW inSulatOr and haV? 
ing a portion projecting within Said hollow in 
sulator a second hollow inSulatOr haVing a por? 
tion projecting within said first hollow insulator, 
Said last mentioned projecting portions being 
sealed to each other and Conductor structure 
sealed to and extending through Said Second hol 
1OW insulatOr. - - ? - 

3.An electrica11ead-in construction compris 
ing a metallic casing portion having a projection 
about an opening?Said projection having a flared 
end portion a hollow insulator sealed at One end 
to Said flared end portion? a rnetallic nenaber 
having a flared edge portion Sealed to the Other 
end of said hollowinsulator and having an Open 
ing with a flared edge a second hollow insulator 
Having one end sealed to Said last mentioned 
flared edge and Conductor structure Sealed to the 
Other end Of Said SeCOnd inSulatOr. 

- - WALTER E BAHLS. 
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